UPLC/LC-MS analysis procedure
UPLC analyses (for all sets of experiments) were performed on Waters Acquity UPLC H-class systems equipped with a PDA detector. All analyses were performed using a reversed-phase UPLC column (Acquity UPLC BEH Phenyl, 1.7 µm, 2.1 × 150 mm). UV absorbance was monitored at 254 nm. Column temperature was kept at 35 • C. Injection volume was 2 µL.
UPLC-MS was performed using a Waters Acquity UPLC H-class system coupled to a Water Xevo-G2 TOF. The mass spectrometer was operated in negative electrospray ionization mode. Capillary, sampling cone, and extraction cone voltages were kept at 2.4 kV, 30 V, and 3 V, respectively. Source and desolvation temperatures were set at 150
• C and 500
• C, respectively. Nitrogen was used as both cone (5 L/h) and desolvation gas (800 L/h). 
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Quantification of the system's behavior was based on UPLC-UV analysis, and thus is strongly dependent on the reliability of such setup. To assure that in our particular system UPLC peak areas are directly proportional to the concentrations of individual library members, we prepared calibration curves for the thiols (A and B), the corresponding disulfides (A n and B 2 ), and the starting Michael acceptor (BC). For this purpose, 2.50 mM stock solutions of all mentioned building blocks were prepared in the same manner as for the general experiment (for details see experimental section in the main text). Next, experiments were set up at 5 different building block concentrations: 2.50, 1.25, 0.63, 0.32 and 0.16 mM, by diluting the corresponding stock solutions with borate buffer, and UPLC analysis was performed as aforementioned. Results of those experiments are listed in Table S3 . Those values were next plotted against the building block concentration ( Figure S1 ), and a linear relationship was obtained between the concentration and the response of the UV detector for all library members that showed significant peak areas (Table S4 ). Figure S1 : UPLC peak areas as a function of the building block concentrations plotted for: a all the calibration measurements, b-f seperate building blocks.
As can be seen from these results, absorption coefficients of particular species are strongly dependent on the connectivity of the building blocks (thiol vs. disulfide vs. Michael acceptor;
for the performed calibrations especially the last (BC) differs significantly from the corresponding thiol/disulfide pair (B/B 2 )). These differences, combined with the complexity of S6 the resulting DCLs (containing altogether over 30 different compounds) prevented us from calculating the absolute concentrations of the library members.
On the other hand, we could still reliably quantify concentration changes for individual library members as a function of the oxidation level thanks to the linear relationship between the concentrations and peak areas of the compounds measured. To ensure that this linear relationship holds true for other library members (especially the mixed species), we performed another set of experiments. DCLs with oxidation level set to 0 or 50% were prepared in the same manner as for the general experiment (see the experimental section in the main text).
Next, they were diluted two-, three-, or fourfold with borate buffer and analyzed by UPLC. Figures S2-S5 show that the ratios of all compounds remain unaffected by the dilution, indicating that the response of the UPLC-UV detector is linear for all library members. 
Chromatograms in

Redox experiments -UPLC analyses
Because of incomplete reduction/oxidation for extreme oxidation levels (0% and 100%), chromatograms of the DCLs at the corresponding oxidation levels obtained in the general experiment were shown as well for comparison. by addition of reducing agents (TCEP or DTT) to 100% oxidized DCL; addition of oxidizing agents (I 3 -or NaBO 3 ) to a 0% oxidized DCL. For peak assignments, see Figure S6 . were prepared. Equal volumes of A and NaBO 3 were mixed to obtain 2.0 mM oxidized A, and left stirring for 3 hours before further use. Simultaneously, A was diluted twice with buffer solution to obtain 2.0 mM unoxidized A.
Libraries were prepared by mixing adequate volumes of D, reduced A, and oxidized A (as listed in Table S7 ). The volume of each library was 100 µL. 
